Abstract
Introduction
Smoking bans in public places, whether mandated or voluntary, are effective methods for reducing people's exposure to secondhand smoke (1) . In addition to protecting nonsmokers from involuntary exposure to tobacco smoke toxins, such policies reduce cigarette smoking and may increase quitting rates among adult smokers (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . For example, workplace smoking bans reduce smoking prevalence by approximately 10% (6) and reduce cigarette smoking by 29% (12) . Restrictions on smoking in public places also produce environments in which smoking is marginalized (13) .
Smoking bans in nonpublic places, such as homes and cars, have also been associated with reduced smoking
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above. (14) (15) (16) . In addition, nonsmoking environments have been shown to help previous smokers keep from starting to smoke again (15) . Home smoking bans are also associated with longer quit attempts among adults (14) . A longitudinal study performed in Oregon found that complete household smoking bans doubled the odds of a repeat quit attempt and decreased relapse rates (16) . However, studies that conclude that adult smoking patterns are influenced by home smoking bans may be limited if adults who are inclined to quit smoking are also inherently inclined to impose home smoking restrictions. Emerging studies of the effect of home smoking bans on adolescent and young adult smoking may not have the same limitation because adolescents and young adults are less likely to self-impose household smoking bans.
Home smoking bans have been associated with lower smoking prevalence among adolescents. For example, a study based on national surveys of adolescents aged 15 to 17 years conducted between 1992 and 1996 found that adolescents who lived with at least one smoker in households with smoking bans were less likely to be smokers than those living with a smoker in households without smoking bans. Smoking prevalence was lowest among adolescents who lived in households with smoking bans in which no members had ever smoked. In addition, adolescents who had a history of smoking were more likely to have quit if they lived in smoke-free homes (17) . In another national study, Wakefield et al (18) found that household smoking bans reduced initiation and transition to regular smoking. In a regional study, Proescholdbell et al (19) found that middle school and high school students with restrictive home smoking policies were less likely to begin smoking. However, Biener et al (20) found no association between household smoking policies and regular smoking among middle school students.
Although most people who smoke begin doing so before age 18 (21) , young adults (aged 18-25 years) are still more likely than older adults (aged >25 years) to begin smoking, transition to regular smoking, and be targeted by tobacco industry marketing (22) . In fact, the regular smoking rates of young adults are equal to the rates of adults aged 25 to 44 years, which are typically the highest rates overall (22, 23) . One previous investigation into the effects of residential smoking policies on young adult smoking found lower smoking rates among college students living in smoke-free housing (24) .
The purpose of this study was to determine whether an association exists between household smoking rules and smoking patterns among adolescents and young adults living in parental homes -the homes of their parents, grandparents, or foster parents. The analysis was restricted to youths who live in parental homes because they are primarily influenced by rules that have been established by other people. The study focused on adolescents and young adults aged 15 to 24 to expand the previously reported age range results. We used data from the 1998-1999 Tobacco Use Supplement to the Current Population Survey (TUS-CPS) because it included adolescent and young adult respondents and allowed us to assess the impact of home smoking rules on various tobacco use measures.
Methods
The CPS is a national probability-based survey that has been conducted monthly for the past 50 years by the U.S. Census Bureau and the U.S. Bureau of Labor Statistics (25) . The CPS uses a household-based sampling frame in which households are selected to participate based on their geographic location to ensure samples are representative of the entire United States, individual states, and other geographic entities such as the District of Columbia. Within each sampled household, noninstitutionalized individuals aged 15 years and older are eligible to participate. Core CPS questions are occasionally supplemented with questions on specific subjects, such as those in the TUS. Our results are based on responses to the September 1998, January 1999, and May 1999 TUS-CPS (25) .
Approximately 48,000 households with about 95,000 potential respondents were included in the sample for each of these monthly surveys. The core CPS household response rate was about 93%. Response rates for the TUS among households already responding to the core CPS were 81.8% for September 1998, 84.4% for January 1999, and 81.8% for May 1999, yielding approximately 80,000 completed interviews in each survey.
We divided the TUS-CPS data into a subset that included respondents aged 15 to 24 years who lived in parental homes (i.e., with a parent, grandparent, or foster parent). Although proxy responses were permitted for selected questions on the TUS, including smoking status and the use of other tobacco products, we restricted this analysis to self-reporting respondents who answered the questions, "Have you smoked at least 100 cigarettes in your entire life?" and "Which statement best describes the rules about smoking in your home?" About 80% of the TUS responses were self-responses. Of the 25,208 individuals aged 15 to 24 residing in a parental home with an adult head of household who were interviewed for the TUS-CPS, 49.2% (12, 408) self-responded to the supplement. Of the supplement self-respondents for whom an interview was conducted, 99.1% (12, 299) of the respondents also provided information on home smoking bans and other relevant variables for the analysis.
Measures
Smoking outcomes were developed for the following: age of smoking initiation, smoking status, smoking intensity, quit attempts, and cessation ( Table 1 ). The primary predictor variable -home smoking rules -was based on responses to the question, "What statement best describes the rules about smoking in your home?" Three response categories were used: 1) "no one is allowed to smoke anywhere," 2) "smoking is allowed in some places or at some times," and 3) "smoking is permitted anywhere." The smoking status of other household members in addition to several demographic variables, including the respondent's age, sex, race or ethnicity, and household income, were considered additional covariates because of their association with the smoking outcome variables.
Statistical analyses
Frequency distributions for the variables were examined, and the relationships between home smoking rules and the various smoking measures and covariates were explored. A series of statistical models was developed to examine the associations between home smoking rules and the outcomes of interest. Separate main effects models that included home smoking rules, age, sex, race or ethnicity, household income, and the smoking status of other household members as categorical variables were created for each smoking outcome variable. All covariates were retained in each model for consistency and to control for residual confounding. Interaction terms between home smoking rules and race or ethnicity, age, and smoking status of other household members were investigated individually, but the results were not included because they were not statistically significant and did not meaningfully change the modeling results. A linear regression model was used to assess the relationship between home smoking rules and age of initiation. Logistic regression models with a logit link were used for dichotomous outcomes, such as whether respondents had ever smoked 100 or more cigarettes in their lifetime (yes or no) or had ever attempted to quit smoking (yes or no). Polytomous logistic regression models with generalized logits were used for categorical outcomes that had more than two response levels, such as the number of cigarettes smoked per day. SUDAAN (Research Triangle Institute, Research Triangle Park, NC) was used to account for the complex sample design of the CPS. Balance repeated replication methods with replicate weights and Fay's perturbation factor (26) of 0.5 were used for variance estimation. Weights and replicate weights associated with self-reported responses were also used.
Results
The response distribution is shown in Table 2 . In response to the question about home smoking rules, 62.0% answered that "no one is allowed to smoke anywhere in the household," and the remaining respondents were approximately evenly divided between "smoking is allowed in some places or at some times" (20.0%) and "smoking is permitted anywhere" (18.0%).
Preliminary examination of the covariates (excluding proxy responses) indicated that the smoking status of other household members was unknown for 39.7% of the respondents; the remaining 60.3% of the responses were fairly equally divided between "no one else in the household smokes" (28.9%) and "at least one other person in the household smokes" (31.4%).
In response to the question about whether they had ever smoked, 17.7% of the respondents reported that they had smoked 100 or more cigarettes in their lifetime, and 13.9% reported that they were current smokers (i.e., smoked some days or every day). The average age of smoking initiation among the sampled respondents was 15 years. The number of cigarettes smoked per day was usually reported using the break points of one-fourth, one-half, and one pack (20 cigarettes). Of the current smokers, 31.1% smoked 5 or fewer cigarettes per day, 28.9% smoked 6 to 10 cigarettes per day, 34.6% smoked 11 to 20 cigarettes per day, and 5.4% smoked more than a pack per day. Of the current smokers, 46.1% had tried to quit for 1 day or longer, and 59.7% of former smokers had quit for more than 180 days.
The exploratory analysis indicated that home smoking rules (either not being allowed to smoke anywhere or being allowed to smoke in some places or at some times) were associated with ever having smoked, current smoking, smoking intensity, and quit ratio (the proportion of people who had ever smoked who reported that they were former smokers at the time of the interview) ( Table 3) . Furthermore, the effects were greater in households with strict smoking rules (no one allowed to smoke anywhere) than in households with some smoking rules (smoking allowed in some places or at some times). The prevalence of people who had ever smoked was 2.5 times higher in households without smoking rules (30.3%) and 2 times higher in households with some smoking rules (24.0%) than in households where no smoking was allowed at all (12.0%). The prevalence of current smokers was approximately 3 times higher in households without smoking rules (26.5%) and approximately 2 times higher in households with some smoking rules (19.2%) than in households where no smoking was allowed at all (8.5%).
A higher smoking intensity was found in households without home smoking rules than in households with home smoking rules. In households without home smoking rules, 49.7% of the respondents reported smoking more than 10 cigarettes per day, compared with 38.7% of respondents in households with some smoking rules and 32.2% of respondents in households with strict smoking rules.
More respondents in households with home smoking rules reported having quit smoking than in households without home smoking rules. The quit ratio was more than twice as large in households where no one was allowed to smoke (28.9%) than in households without smoking rules (12.5%). No statistically significant association was found between home smoking rules and age of initiation, ever trying to quit, the number of quit attempts in the previous year, and whether fewer or more than 180 days had elapsed since quitting.
The results from the multivariate analysis are shown in Table 4 . Home smoking rules were significantly associated with ever having smoked 100 cigarettes or more, being a current smoker, smoking intensity, and having quit smoking. For example, after controlling for sex, age, household income, race or ethnicity, and smoking status of other household members, the adjusted odds of ever having smoked 100 or more cigarettes were significantly lower in households with strict smoking rules (i.e., where no one can smoke anywhere) than in households without any smoking rules (i.e., where anyone can smoke anywhere) (odds ratio [OR] = 0.56; 95% confidence interval [CI], 0.47-0.66). The adjusted odds of being a current smoker compared with never having smoked were approximately 50% lower in households with strict smoking rules than in households without any smoking restrictions (OR = 0.48; 95% CI, 0.39-0.57). The adjusted odds of smoking six or more cigarettes per day compared with five or fewer were significantly lower in households with strict smoking rules than in households without smoking rules (OR = 0.40; 95% CI, 0.28-0.59). The adjusted odds of having quit were more than 2 times higher in households with strict smoking rules than in households without smoking rules. Similarly, the adjusted odds of having quit smoking were about 60% higher in households with some smoking rules than in households without smoking rules. No other significant results were found in households with some smoking rules compared with households without smoking rules. Table 4 shows the similarity between adolescents and young adults. In both groups, strict smoking rules were found to be associated with never having smoked 100 cigarettes or more, not being a current smoker, and having quit smoking, although the odds of having quit smoking were of borderline significance for adolescents. The adjusted odds of smoking more than six cigarettes per day (compared with five or fewer) were significantly lower for both groups, although the adjusted odds of smoking more than 10 cigarettes per day were significantly lower only for the young adults.
Discussion
Smoking restrictions at work, in schools, and in other public places have been associated with reduced smoking prevalence among adults, and reports of their influence on adolescents are emerging (17) (18) (19) . Our study is the first to report an association between home smoking rules and reduced smoking among adolescents and young adults.
This study provides valuable insight into parental influences on the smoking behaviors of young adults and adolescents. Based on a national probability sample of households, we found that among adolescents and young adults aged 15 to 24 years and living at home, the odds of ever having smoked 100 cigarettes or more, being a current smoker, and smoking more than five cigarettes per day were significantly lower in households with strict smoking rules than in households without smoking rules. The odds of having quit smoking were also significantly higher in households with strict or some smoking rules than in households without any smoking rules.
Our findings reinforce the theory that household smoking rules can be among many parental antismoking measures that collectively result in antitobacco socialization of adolescents and young adults. Even in homes in which parents smoke, prohibiting youths from smoking and clearly communicating smoking rules have been shown to significantly reduce smoking initiation, stage of uptake (i.e., progression from experimentation to regular use), and current smoking and increase smoking cessation rates (27) (28) (29) (30) (31) (32) (33) . Household smoking bans, such as the strict smoking rules considered in our study, that apply to all people (including adults) living in and visiting a home could be a powerful form of antitobacco socialization. When youths see that adults must leave the house to smoke, it sends a clear message that smoking is not condoned; allowing adults to smoke in the home sends the opposite message (17).
Establishing and clearly communicating the terms of a household smoking ban may be a parental behavior that is amenable to a public health intervention, such as a communication campaign. Any such intervention would build on a movement that already has momentum -reducing indoor smoking to protect children from environmental tobacco smoke. The prevalence of environmental tobacco smoke exposure in the homes of children aged younger than 18 years decreased from 35.6% to 25.1% (P < .001) between 1992 and 2000, a decrease that is higher than would be predicted by the decrease in smoking prevalence (26.5% in 1992 to 23.3% in 2000) (34) . In addition, public acceptance of smoke-free environments is growing (13) . It seems logical that promoting another reason for establishing household smoking rules (i.e., other than to decrease exposure to environmental tobacco smoke) -which is to decrease smoking among adolescents and young adultswould contribute to the smoking decrease in households with children.
Ours is the first report to suggest that the effects of home smoking rules on adolescents may persist in young adulthood among those living in parental homes. Our finding that restrictive home smoking rules have similar effects on adolescents and young adults is important given current smoking rates among young adults. The U.S. prevalence of current smoking in 2002 was found to be highest among people aged 18 to 24 years (28.5%; 95% CI, 26.5%-30.5%), which is statistically equal to the 25.7% (95% CI, 24.7%-26.7%) among adults aged 25 to 44 years -the age group with the highest smoking rates (23, 35) . If a cohort effect contributed to the increase in smoking among young adults, the results may not be generalizable to other cohorts. Between 1991 and 1997, an increase in smoking was found among adolescents, so the aging of the group into the population of young adults may have contributed to the accompanying increase in smoking among young adults. However, this cohort effect is unlikely to explain the overall high smoking rate among young adults because the increase in smoking among 18-to 24-year-olds began just before the increase in smoking among high school seniors (36) . If people were becoming established smokers at older ages, this, too, would result in higher smoking rates among young adults. For example, data from the National Health Interview Survey show that people are becoming regular smokers when they are ages 19 to 21 years, rather than before age 18 as they were in previous cohorts (36) . Only 13.5% of the 1974 birth cohort reported becoming regular smokers after age 18, compared with 17.8% of the 1975 birth cohort and 21.7% of the 1977 cohort (36) . Also contributing to the higher smoking rate among young adults may be concerted marketing by tobacco companies that target this age group (37, 38) .
Regardless, we know little about the causes of the upward trend in smoking in the young adult group and even less about ways to prevent the initiation of and increase in smoking among young adults. Previous researchers of tobacco use among young adults have only reported the effects of residential smoking rules on smoking among college students. Wechsler et al (24) found that the current smoking prevalence was significantly lower among residents of smoke-free housing (21.0%) than among residents of housing without smoking restrictions (30.6%; P < .001), although the effect was only found among students who had not been regular smokers before age 19 years (10% compared with 16.9%; P < .001) and was not found among students who become regular smokers during adolescence.
Interpretation of our study's findings is complicated. To ensure that the sampled respondents were primarily being influenced by rules set by others, the analyses were restricted to people who lived in homes with at least one adult head of household. Young adults living in parental homes may be influenced by peers and environmental factors differently than young adults living outside of parental homes. Because the TUS-CPS is a cross-sectional survey, we do not know whether establishing strict home smoking rules helps prevent youths from smoking or whether youths who are already less likely to smoke are also more likely to live in a home with established smoking rules. In addition, self-reports are inherently limited but would not produce significant bias unless one group experienced differential underreporting compared with another. We do not know whether youths living in households with strict smoking restrictions are less likely to be honest about their smoking status than youths living in households with less restrictive rules. In addition, a classification error may be associated with home smoking rules. Another study using the TUS-CPS data, which reported home smoking rules by multiple household members, reported that approximately 12% of the responses were discrepant (35) . This finding may reflect the informal nature of some household rules and the failure of family members to talk explicitly about the rules. For instance, in a study of setting rules about adolescent smoking, approximately 50% of parents who reported having such rules also reported not having informed their adolescent children of the rules (27) . It may be expected that households in which no adults smoked would be less likely to clarify the rules against smoking. However, it was found that discrepancies in reporting household smoking policies occurred more often in households with children and in households with adult smokers (35) .
It may seem that our finding of only 12.9% current smoking prevalence among adolescents and young adults is unusually low. However, the TUS-CPS limited us to the adult definition of current smoking. In other words, we could not determine who had smoked in the past month, and the question "Have you ever smoked at least 100 cigarettes in your entire life" was used to categorize people as being "ever smokers" or "never smokers." In addition, young adults living in parental homes may be different from young adults who are living outside the home or in college housing. However, the smoking prevalence rate for the entire sample of adolescents (9.9%) and young adults (21.9%) in the TUS-CPS sample was not substantially different from the rate for those living in parental homes.
Community norms that marginalize smoking and results of other smoking-control interventions could influence the prevalence of household smoking restrictions. Future studies leading to an understanding of the influences of community norms and other possible determinants of household restrictions would be helpful in planning public health interventions.
Overall, we found that strict household smoking bans, compared with partial bans, reduced the odds of ever having smoked, being a current smoker, and smoking more than five cigarettes per day among adolescents and young adults living in parental homes. Therefore, homes with strict no-smoking rules not only protect youths from exposure to environmental tobacco smoke but also affect their smoking behaviors. Public health practice should include interventions that encourage the establishment of smokefree homes. At least one other person in household smokes.
Tables
No other person smokes.
Unknown whether anyone else in household smokes. 
